Combined effects of fasting and alanine on liver function recovery after cold ischemia.
The effect of donor nutritional status on hepatic function recovery after cold ischemia is still debated. We demonstrated previously that a 48-h fast diminished the survival rate of liver-transplanted rats and that the deleterious effect of fasting was prevented by infusion of alanine to the recipient at reperfusion. Whether the duration of fasting influenced the protective effect of alanine and whether this effect was metabolic were not known, and the elucidation of these questions is the aim of this study. The effect on hepatic function recovery of fasting periods of 24 h, 48 h and 72 h prior to cold ischemia were studied in a model of isolated, perfused rat liver. After a cold-ischemic time of 24 h in University of Wisconsin (UW) solution at 4 degrees C, livers were reperfused for 3 h. The combined effect of alanine (8 mM) infusion at liver reperfusion was evaluated for each prior fasting period. The addition of pyruvate (8 mM), a metabolic intermediary of alanine, was only tested in the 72-h fasting group. The evaluation criteria were: liver weight after reperfusion, release of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and lactate dehydrogenase (LDH) in the perfusate, bile production, vascular resistance and liver histology after reperfusion. The enzyme release at reperfusion was significantly higher when livers were harvested from rats submitted to a 48-h fast (ALT) or a 72-h fast (ALT, AST, LDH), as compared to those from fed rats. Vascular resistance was increased in 72-h fasted livers. An addition of alanine (8 mM) at reperfusion lowered the release of AST, ALT and LDH. This effect was more obvious when the fasting duration was increased. By contrast, the addition of pyruvate at reperfusion did not improve the recovery of livers submitted to a 72-h fasting period before preservation. A long fasting period is deleterious as compared to feeding; however, this effect can be compensated by infusion of alanine at reperfusion. The mechanism involved is not metabolic. In a clinical setting, the infusion of alanine to the recipient at reperfusion may be a convenient way to compensate for donor undernutrition, especially after a long stay in an intensive care unit.